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(2) 

i 

SftE=***«rtf LTflirE**y 
mt 7 r << A4Sm^& k > WE? r ^ 

fc»**ai-BW»a#afc, *#i-*7y >*m&x 

k tl^©M*ftilE»M««rJ8H1-*«)lc^5!*0fffi 

fflEasffiP¥a^^:*5v^rlr^fcs^«|/^i■5^a^ 

J***»ft\z.#1ibtZ\,*mmiX®&Zk&ftmk + ZM 

»«wa=«#**** fl»E=»*^^Sr^Lr«iE>*y 

*-KSrffl»1-S*-Kfllijai¥ai:, WEW»7r-f^ 

tst^mi-^T-f^wfti^a^, muy r << Mmmwt 

5ttc**+ 5 BfeS&^a £ , If ttKIA $ ix fcffiEMk 30 
r - * I w# L T Hfe&S & ft v MWH^ftx - * imtz. 

ic»*«rffli-Biai»a*at, ^tn^u^sit 
fcot, fftEMfeSft^at*, i>E>*y#-K**&K 

*ffl$nfcffiE®«7r>f^w^y^»S:W<ff L^*< 
©/<9^-^*r»B-*-5*afc, lftE/<7^-*£/B^ 

©fc»Ufc*^^ctt*.|B^«rff5**#at, fciB 
i, WE*«F^a^*5V^Tiii««rffl/>-f5»'&lCf±, X 

[0 00 1] 

SttflWMP] #38Wtt, 7 
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[000 2] 

[00 03 ] *fc, If^A-tf-ilKfe^-f^/UE 
Lte&T^£fcfc, ^y V^lci:o-C^ 

{f^y-*<afiK^±LT£-o^ 0 
[0004 ] tw^s, ihfe<D^e^ 

(DSC) ^l^-SiA*«»^flLia^»&S:»«>T 

[0 0 0 5] ^EDSCtrte, ^«^y^«-7x-^ 
^fiSC9tO^#^E-f5o *<^b«)H RS 2 3 2 C<D 

[0006] y$#k Dsctt/<y3v*c»05&tffc«)<o 

U^y >hi-5Ci:t>-e#^*^ »*«)*>9i:LTO 

s^o^y >h»i^y ^K^LTftfi^fc^y 

[00 0 7 ] 

[»M^»ttJ:5i:-r$RH] tt*©^y^^"C, D 

[00 08 ] f^^/^^-7x^^|j] 
ri:*5HHIt»*>«fc*, iiSRS 2 3 2 C«©J;}^ 
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[0 0 0 9] SblC, «t*(0«tS*^7ttft«^*, BP 
fe7-fyUA-*»<OHi» (2 4|ki*»3 6tt«>J:5i) 

[oo ioj ^osmbm:, »*ieaa«^ii<ft-3fci 
urt'>ft< tb&iQticfcmi-zm, -ticm\-fz? 

t KAtfUff Lftittttf ft b ftv> t 9 

[ooii] :/y i/cv^am*, f-^ea 

(Dft&iZDS C*J«ffiLr^6iK«d$fc*fc», DSC 
yhUTV^Mtt, DSC**>7fcLT»BJC«x.ft 20 
[0012] ^iJ >h»7«^tDSCty 

SCSr«oT«rfcft«bBd5"Ctftv^v>5»)a, *5<fctf 
DSC t^*Mtft»1-«S*s fcfctftKK^-CD S C 

[0013] SfclC, t^^^wdsc^!;^ 

D S C fflfc L fc 4 v * - 7 & - tc ft b ? 3 *OT , 30 
-^s-^Srft-^fcHtt, DSC^tiJ*i-5ii 

{^s^ft^y >^fcr±ft bftv^v^RHa***. 

[0 0 14] ft*5, PC*- 
9, ±S2BllH(0*<tt«ffli-a^ T1B<0*rfcftJWH3&s 
[0 0 15] PC*-K(c|2ft$ftTl*5 40 

EMC PC*-K3ftS**aicft 

©i^ttft43*bi?*>3. £©J;5«»£\ 

fcftv>£v^5 HUB***) 6. 
[0 0 16] *fc, #ttODSC(i, «J»Lfc®ft7*- 

M*iR t-S Lftv^ ^ 5 «H***)So so 
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[00 17] MODSCIi IBKL*:H»7 7 

f±eoD s C T?jRffl Wfctt*. <5 J: 5 ft^ y ^ * lift b ft 

[0018] 

>f;^»tBt7r^^ii^^ WB77^^«iy» 
^a#«* B LfcmJiB? 7 ^«r*ttft 11 ttf^ * ^ 

U '>ft< i:t«HB7 7-f/i^«l»^Wc»*«:ffli-ffWJ 
[0019] > * y Ktt, BfrSrofBBrlcH) 

XV>5rt«Kfev^iM1-5 7 7^/i^«r*3ei-5#ric«: 

&**})k, ^^ey-^- KfcKm*nrv^uf*»a 

a ^ * y <d Bf *ofBBf b ^^coJiS^-e^rfs^ ^ y - * 

Vimkiim&to^ mQLtom^WLkwm#m*WL*m 

[00 2 0] Sfcfc, ifflftSE»#aii, P«*y*-K*» 
b $ ^tfcp^ 77-f /KZ>^ y ^»«r »«f t ^>ft < 

0A?y.?«-**tttti1-6^a±, tWE/^>^«rffi^ 
TffiBfirtt^-^Srtry h-f ^-i?lMfcK:JWI!i-6*a 

5 CD (cig LfciH' X ictt* • »/Jn«t fT ? ^te^a 

[0021] «±<o*fifc* tsr ticj:9 , ^^ey*- 
K ^ «r Eft i- -sa^^^i-SDSC^-e^^^ixfc 

b^^^t) ^y >?<DJ)- Mb? M-s»Ksnxv^<& 
=»*^^Jc»Ai-*it3»TWSift9, ^*y*-Krt 
^©7 7^ /U7t-^s/ h-e»ti&**tr^5Iii« 



(4) 
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^ry-i >Zf%&<Dis-tr>X XWShi-% Zb\z£*)T? 
[0 0 2 2] BMMfa#»«U ^^^«oa 10 

tk«±©DS«i *fcflDSCi:J:OfftiaiC 
* - K0>BrS ©figf Jcftlft £ tit v > 5 BUM* 17 r -f * 

[00 23] U*ot, »#jM*!M*y-*-K* 
^■JJ V^fc««fr»iDSCf4*<0»j»SrfT5C ifc^TtB-C 

T'yy hwfcfeicDsc^<yf y-^isn 

C£4>ft*\ 

[0 0 2 4] SSMfcO/y ^h«r»»tXJ3tf" 20 

:ty*-KfcJfl^T#1±#«^DSca*b:/y y h-f £ 

[0 0 2 5] 

flUJBa'^^^fe^U-CWE^* SI*— K* 

fciM7 r <-< 7U©^ y y tt&fiWF L'>ft < 4 1 «« 

ME'<7>*-*«rfflv*TE«S 40 

;t, flftEaE»#aic^VN"C!iSlftS:3l8/M-a»^^tt, x 
* fc tt Y # ft 0>f8/h# <o/h$^ sfr «r«/h ^4 LT$c 

a. 

[0 0 2 6] *»M©S616<0«tt*Blffi4rffl^T 
[0 0 2 7] SI 1 Htt, *»M<Z>-|llte©Jgl8H*J»t6 50 
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[00 28 ] 2 0 0lif^^;^f^;u*^7 (BIT 
DSC), 201l*DSCta*tfcH««««:Ett+ 
**ftaftfl>**y*-h\ 1 0 0\*^R£7V y b-t 
S^yv*, 2 0 214/!) V*fcSaftS*lfc*ri** 2 
0 3tt/y y*2 0 2ftb9M£Jlfcnft (¥K) "Cfc 
a 0 

[0029] :©^fA-eit DSC 2 0 0f4 x a* 
A fc&ttS;*; / y\z s >*y*-K2 0 1 
yUAKl«ai-a 0 >*y*-K20UC»l 
OftWilOTLtoS^ P-tt* DSC 2 0 

o*^^*d*-K2oi fr^u 

* 1 0 0\zm%-fZ> 9 79 1 0 014, 2 0 2 

mm) ^ct 0, /y >bi-6W««r-tk*fctt«»ftia 

[00 30] 3l^j»TUaiffl§8tt«r*S^-rS4:, /y 

oot45s^L^u&$:jg^LTyy ^h-ra 0 ^ 

[oo 3 i ] *HJ£co^ffi^/y ^^^@t?h s ^-ey 

— * — K4 LT«iWfc**lT^3PCMCIA2. 1/JEIDA4. 29 
fAflMS-DOSI»05t©"C*fi, M7r 

"fsuaSfttt:. EHWt < 77-Y/^tW^ < ft 9 
frig, < <D/< y = >X9» T»K*ttJ*5 D s 

C"CSMWJwffl*mftoTV^ J PEC7*-^y )>£ 

[0032] /y V^f4#»®*!rtK^*^;«>3:X 

fc, **y -*-K&«ffl L-CV3#tt0>DSCfctt, 
7WX<^)PC^-K {ATA*-K) £ftffl"t5fc 
W^^Xo/hS!**- K-CfcSCF (3^'n7 
7r>a (SftSlffi) )'*-K*SM (^-Mr-f 
T) *-K*«flH-*t>©4£W&*tf* CF^-K, 

sm#- k 4 ^icpc^- Kf--r xicSHfci-aTy/* 

[0.0 3 3 ] m2m\Z* 7» >"? 1 0 OOrtfflJOHJttfi* 

[00 3 4] 10 1tt>*y*-K20lS:8*t5fc 
hiSAtSa*^^* 10 2*2:3*^1 

0 llcffitt^tv/t^^y* — K2 0 i<D\HU<o=ybv 
-7«r*J»i-5*-KfflJW*a, 10 3»4*-Kfl«»^ 



4 * 
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0 3fcJlH^T^y#- K2 0 l£.ftto£MZ7 7 
4 ji>*T?'t x-T 67 7 -t^Mffl^m. 10 4li7T-< 
A'fflfll^Sl 0 3£J8^T>*ry #-K2 0 lKteffl;* 
ftfci^f J£7&3*; <0&T <o®® 7 7 -Y /^tfc^-r 

1 0 5ttffi»H«S:HBHi-SHft«»*a, 
10 6 tt:/y 1 0 0£#<£>:/y y h»f1?*rWJ«l+-5 
WJflfli, l 0 7 ttHttgft^gfcfttSllB Lfciirt&x 
-^«r*fti&tf7U- A^*y % l 0 8 ttlHfeT 1 -* £ 

k, i o 9\zmte&m^& i o 8 wiifcf- io 

i ltt^u-ix^y 107 fc*iHa*iT^6iHfc«rR 

-M*y 1 0 7fc:8#atf*ft»3*», l l 2l4l*tt 

*&w#ai i i b vmm^- sr^-^tc^w-f^* 

[0 0 3 5] £30f4, i&ftKIA#ai0 5OAno@ 
WftSE-OfeS. 12ltt, 7 7^^S/^-M« 

. #U^Ktt««tl*ttJi-*iiff«W«»tff#«, 12 214 20 
/K^JBE3B®(feSr®BarslilRSM^©s l 2 3I4MAW 

So 

10 0 3 6] ^I:i(^mt5 fl 

[0 0 3 7] #-KM*P#® lO2ttPC#-KJfl0>=i 

i o i *ai:r pc*- K2 o i icrtjKsttr^ 

8lS!W/«i: I D E (ATA) *f * ? £im 

[0 0 3 8] Sfc, PC^-KT'HMS-DOS$iW 
7r^^7*-^y h^SfflSiir^fcft, 7 7^ 

AT (File Allocation Table) bW&7—'7A' , r*&9 40 

^^wu (f-< ^hy^ + 77 

[0039] flueiHu mmrji't hvm&zGtz 

0^(DD i r xX+tfZ tlX^ZV?*? W ^ h y 
[0 0 4 0] jiSw^-f h !li»HD sc« 
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f4, PC^-K^ttaW^Eft^fcO-t^^T^^^ 

[0 04 1 ] /<ya>"CP C#-K£^m-f^lico4 
9 ^-if-KE^&ICx -f U'* b y £ i 7 7 A & 

<<>$*-7 =.—*%m^x^—ir—&foz> ; TH hy 

[0042] U^U/JJV^fcfcoTtt^MMSttftA 

# i y ^t^ot &*b<z>D SCI: JFUBWfcttJS 

[004 3 ] *Hj5gO^flgC0^7-r/^^^ai 04 

I4, rogttofc*©iSS#Tfc9, *5Hfc, 7r 
-OuflWR^Sr l 0 4tf#4 HfcW^Lfc^y h y*# 
®a>£>, BfS<outfc7r^^ (77^^«SW jp 

[004 4] J$^f4&#K4/V~h7^ V9 bVfrbmtt 
L, £"fimage01. jpg^kiraageOm. jpg^T?<D7 7 -f^4r 
£o5 0 ^V^r, 1^7^ hydlr04:Aol41**# 
^^TdirOIC^-f^ dirO"CJ4, iraagelL jpg^^>imageltu j 
Vg*T*<D7 7<<t\'%fLlYf, V^TJ^P hydirl^r^ 

-igCDlljf^^ipjgfo image21. jpg^f) image 

2p. jpg*-C*JLottfc«, -ifoi^r W h y Id 
j§j§L, iraage5l. jpg^bimageSq. jpg^-CCO? 7 ^^^r 

[0045 ] roJ:5 47 7^^tl5B«)^IB»4. 

ASr^v>T^^T^s 0 *SBS<ojgiii-e»4, 

3fSoiilfe7 7^^cft^^-C#5r i:(c/i:5o ^ 

^ f4^<k Uftl^fc yyv^J4 7 7<< Art > 
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[0 0 4 6] fto-C, ^fVO^yW^ftoMfc 
[0 0 4 7] 4fc % »»fc±7r^/v«:«»ttt*Six 

fcffi&o s ft © 7 r *f w< Sr±riat6 - j- w m& 
* y i*»&tr&gikz.& cxju 

[0 0 4 8] c«>J:5«c:tTI l o»tfcH*7r^Sr, 
7 r * >MH»^R I0 3tt^ - Kffifli¥& l 0 2^v> 

<OT&Br?ttM$L7 r << fry * v hit J PEG©i4 
Sff3@<Dli«!a?ft#&l 0 5 ft, IMiW^fftl 2 

SMetiMBSrtt 0 B U SttttM^gfc 1 2 2 ttBttflMSft 
#r#&i 2 i tfttffl Lit^y ^-^^m^xyr^Mz. 

9i23tt, M&tit ®»flr^& l 2 l UfclSIftf) 

XYl»7l/^^^e!) 10 7^m^|^tP^^ 
[004 9] J PEGmfiKDmmVTX^? hit 

&yi — * y <om%<DT x*<2 httt— Kittys so 

9#J6-*-5. «*tf, */y^WI©i«:, 640 

ICP f o t o CD<OBASEtS^Olijgf& ( 7 6 8M& 
X 5 1 2MU5-Cr*^ Mfc#3 : 2) tf^fitStiltb 
#, 7 6 8/6 4 0 = 1. 2 ^:5 1 2/48 0 = 1. 0 

6 7©*S^MftWfcLt«fflt5. 6 

fcS/Msco/h $ t Ufc#[fii £ 6 4 0 ® Ifcfcgj t? % 40 

6 4 0H&X 4 8 0H*|J:-rsr it>Brffi"C*>S. 
[0 0 5 0] »±MWUfc»«M£J;*K at-fW:'* 

[0051] nilfiMi o 6tt, wratfc 
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[00 52] •a-1f-*S^*y^«ra«U/S:»*tt, 

[00 5 3] 9»«»a^«l 0 6#fiPJM*fta*L 
fc»*©»fP«r»Mi-6. SW'JfttM^a 1 0 6 coffin 
<k0, 7i/-A^tjl l 0 7ttWft^~*MMMWi* 

si o sicis&art*. ®««!sa#ai 0 8i±, 

JPEGWgip-Cifc^CC IR6 0 1Tfi£^il5Y, 

c b , c r jgst) ^^p> msim»^& 1 0 9 Id^-T-y K 

• Y, Cb, CrHR, G, B^0>£& 
R= Y 4.4 Or — (la) 
G= Y - 0.344 Cb - 0.714 Cr — (lb) 
&= Y+l.77Cb — (lc) 

•R, G, B^P)W»^W (a#0.45) *#Lfcy~ 
Tr, g, b^BigtfV^ffijE 
r = R**2. 2 — (2a) 
g = G**2. 2 — (2b) 
b = B**2. 2 — (2c) 

• r, g, bJ&*€>3Kfe»a«*D r, Dg, Db~.0D 

Dr = log(l/R) — (3a) 

Dg = log(l/G) — (3b) 

Db = log(l/B) — (3c) 

•Dr, Dg, DbfrtD&WHE<DvX*^?®.m (3x 

(C f M, Y)t = [A] (Dr,Dg,Db)t (4) 

([A] te3 X30-77*y^v h y t tttefi£& 

/^Sr-^Pwc, Pwra, Pwyi:S)ft 
Pwc = f (C) — (5a) 

JVm = f Of) (5b) 

Pwy = f (Y) (5c) 

^W^ffir-^Pwc, Pwm, PwyCS 
KIW»^ai 0 Kl 1 0 

[0054] *&w<Dm2<z>mm<DMmzi^T 

[00 5 5 ] MfSfi 106{t TIE CO 2o«J 
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sio4^ ^t*4 aw* -r h y y y -±fc*>a 

LX, 77^AOflP#Hl 0 3{:lttt)ftf ftl 054: 

KS»ai o s is, wim^si oe cornet- <t *> w 

10 7lctt»7B«>J:5fc^i-j;5 4*»«)* 

2 0 2 

[0 0 5 6] Iftt, Bffffi±<D*A*-<7HiHfc<D*jB 10 

#(0 J: a 4WUS*-y^t VA^-lc £ t) HUM t 
fcv*B«*tt*tWfteu BBJttS^ai 0 9f«r<0# 

[0057] mmm*® i o e «s* H^a»ft 

B&WBU H«ae*i o 5\£&tyy * y i o 7 
<oy/i>1M XttRHU Hfft&S^ai 0 8, KM 
»^«10 9S:fll^XH3M-r6. :o-i©*ilraWi 
$lifcll*tS:o77-<^fcW-Urlft>jiSL % f-^^^/u- 

[0 0 5 8] aft7r^^©lifim 

Swi: lefts. 

[0 0 5 9] $&2GD*-Ktt, HWMfJI#a l 0 6 # P 
C % - Y(D® fc^BBffc^a tttt * *i/CV * 6 SUBWS? 
7>fyi/ (#3llfcwj|2fiXte N JB3 0OyP— h 
yKfc6PhotoLst.txt) ]JJ#fti--BCiSr?lBUfc» 
£\ w«>77^/HcE«*4xTV^M»fl»**c»<5S7 30 

[0 0 6 0] ^6Slis PhotoLst. txt<£Ffyg<50--#JXfc 
PhotoLst.txtlir-^r^ h 7 7^^*9 > — fT@ld 

X^£> 0 tt^X, HoJiJki^y vhUfcv^W«e077 

[00 6 1] rtO01ir*li, iraageU jpg£ 2 ft, image2 40 
q. jpg£~ tfc, image53. jpg£ Z<oMPfV7 V > h 

[0 0 6 2] fiPBiJffH^a 1 06^CW77>f ^0#fiE 
SrflllWi-*^, 77^A*W*Sl 0 3&JflV>XPhotoL 

•rt»fctfc#*\ A*-f^B«^ J: SIMM 

«<oa^t±<l§l««)»ftJ2: J: 9 , PhotoLst. txt ofa® 

[0 0 6 3] PhotoLst. m^©PPBJLfcV*ia»£#»<0 
Sfttt, DSC2 0 0tftp. DSC2 00«lt 50 
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BMMr^y *1*dsc 2 o 0lc»ttSix 

it, yy ^ hi-5H«*:»RU DSC 2 0 00^ 

— Mv^-731-^l: J:9Sflktf?9. DSC 2 0 

0 tt, IC&KP *U<5 t PhotoLst. txt £ V * ? y 

7^/^*^rttT-t?<oW««rS#a*, «eitXfi6©li 
«W Sft $ *b 5 r IC - fx To ig P t T ft < Z t tc x 
*) s PhotoLst. txt SrffiflW - 5o 

[00 64] *»ttO»(B©»2^-KW»»tt, -f 

yy^io o<a*^* 2 o 2*m^'km®L<»'7yW> 
^y^ioon «*«a*i;:^y v^«r»*>mLfc 

J: 5^, *~*2 o 2&»tt-rac: £#ffigS&*fc 
ffi X fc ffi £ L fc if ft * g * l£ y y h + s ^ t d5 RTflB x 

[00 6 5] »2o^- K*» 

o e if*>fe«>*-Kt, i*e>r»« 

[oo6 6] m^^m<oms<omm(7>mm^^xm 
[oo6 7] *&M<D&m<?>7}) y^giatt, ^-^y^ 

— K2 0 1 ici^^-f ^yw-f V^-7x— ^tte*© 
[00 68 ] fB8Stt, *Jt«50»jBlC*5ltS^y^ 

1 o owrt8M«*®-e*)S. «*»J:iW:olli#ttt, e 
^^a^^^f h3^l, e^tt^s^a 1 1 1 

lf%7l/-A^^!l 1 0 7»C»#!-effc6?g»cami- 

S»tf**£*H*:#*>, 7i--ix>^y l 0 7 3»>&«>M1K 

HftXlft^Al 0 5, 77WA*J«#ai 0 3, * 

-KM»#aio2, 3*^^ io 1*8X7** y*- 

K2 0 l»c**iitr»ff4:^*»o^^tt, ®2ia 
[00 6 9 ] 3S8E!<£>:/y y^lO O^Ielj^fil^W^U' 

-A^^yio7ti s 2o©»ff*fir5o 
[0 0 70 ] ffiottfttt, >*y*-K2 0 i^&K 

^ttJLfcll^^^y y ht5fc^'77r^!) t 
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[0071] m2<Dm&\±, nM&&m&®i n^ft 

»***:^*i-6«ffl-c*>s. -tit 4 

[0 0 7 2] 1 1 3 7a»bA*$^fcT^P^trx^<S# 
tts kimmwbi 1 liaUY/CM, RGB^Y 

/CbCr fcfa — K£*tA/DX&£JlT 71/-A^ 

4#T*S. 

[0 0 7 3] t*lHbD*.T, **18^tt-Cf±, 

10 5K£^ BfS©7 7-f 7r^ 

WflP^lftl 0 3^77^/^ LT;*%y#- K201C 
E*t5tWCfc5, >*y K2 0 lKiB»**tfc 

■tttt, DSC2 0 0*B1iLfciB<ftirai:*lHK:*9 

#tf7U— ix^y l 0 7lcK^iitfwt^pJffit?fe§ 

[0 0 7 4] *SW6«>*«<0«ffili % ^—TlCT^o^ 

LTDSC20 OtW^ 

[oo75] a tic, 4* *y*~K 

»2<D»tto»liK:B«Lfc«l6^J: 5 *4 fcTfflBli- 
[00 7 6] roJ:5fc***^JB»-i:S4, ^*y 

[0 0 7 7] Lfci59t, **»<Z)?KI»»^y V*H\ 
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(54) Title of the invention: Printer apparatus 

[Abstract] 

[Object] 

To provide a printer apparatus that is easy to use 
and has lower battery consumption in transmitting image 
data to the printer apparatus . 
[Solving Means] 

The printer apparatus with a connector for 
connecting a memory card on which the image is recorded, 
which has a function of universally reading, selecting 
and printing the image data, using memory card control 
means, image conversion means, image processing means, 
print control means and print management means. 
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[Claims for the Patent] 
[Claim 1] 

A printer apparatus comprising: 

a connector for connecting a memory card storing 
an image file; 

card control means for controls said memory card 
via said connector; 

file control means for reading said image file; 

image conversion means for converting said image 
file read by said file control means into a 
predetermined format of image data; 

image processing means for making the image 
processing for said converted image data to convert 
into a printable data format; and 

print management means for deciding one or more 
images to be printed in accordance with a predetermined 
procedure and issuing an instruction to at least said 
file control means; 

wherein said image conversion means comprises 
means for analyzing a header part of said image file 
read from said memory card and extracting at least the 
vertical and horizontal numbers of pixels and a 
predetermined parameter required to expand a compressed 
image, means for expanding the compressed image data to 
a bitmapped image using said parameter, and scaling 
means for scaling up or down the expanded bitmapped 
image to a size suitable for storage in a frame memory, 
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in which when the image is scaled down by said scaling 
means, the smaller one of the reduction ratios in the X 
direction and Y direction is employed as the reduction 
ratio . 
[Claim 2] 

The printer apparatus according to claim 1, 
wherein the pixels not contained within said frame 
memory in the X direction or Y direction are cut out. 
[Claim 3] 

A printer apparatus comprising: 

a connector for connecting a memory card storing 
an image file; 

card control means for controls said memory card 
via said connector; 

file control means for reading said image file; 

image conversion means for converting said image 
file read by said file control means into a 
predetermined format of image data; 

image processing means for making the image 
processing for said converted image data to convert 
into a printable data format; and 

print management means for deciding one or more 
images to be printed in accordance with a predetermined 
procedure and issuing an instruction to at least said 
file control means; 

wherein said image conversion means comprises 
means for analyzing a header part of said image file 
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read from said memory card and extracting at least the 
vertical and horizontal numbers of pixels and a 
predetermined parameter required to expand a compressed 
image, means for expanding the compressed image data to 
a bitmapped image using said parameter, and scaling 
means for scaling up or down the expanded bitmapped 
image to a size suitable for inclusion in a printable 
range, in which when the image is scaled down by said 
scaling means, the smaller one of the reduction ratios 
in the X direction and Y direction is employed as the 
reduction ratio. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

The present invention relates to a printer 
apparatus that can record a photograph-like image, and 
more particularly to a printer apparatus with a method 
for inputting an image from a memory card on which the 
digital camera or the like records the image. 
[0002] 

[Conventional Art] 

With the improvements of a full color print 
technology, high quality prints can be produced at 
comparable levels to the photograph with silver halide. 
A dye-sublimation thermal transfer printer 
representative of these printers has been fixed as an 
AV use printer that prints from a video signal. The 
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normal video printer has a function of capturing a 
video signal outputted from a video movie in a frame 
memory, and has a feature capable of selectively 
printing a favorite shot from a motion video tape of 
the video movie, unlike the still camera. 
[0003] 

Also, since the video movie itself in digital 
recording format has spread, the quality of signal 
source for the printer is improved. 
[0004] 

However, in the background of these digital camera 
technologies, an input apparatus called a digital still 
camera (DSC) has rapidly spread as a tool for capturing 
the high quality still image into the personal computer 
in the sense of camera without circumstance, whereby 
there is a wide variety of input sources for the 
printer . 
[0005] 

At present, the DSC has various forms of interface . 
Most DSCs have an interface such as RS232C for 
capturing data into the personal computer, and 
additionally has an analog video output for display on 
the television monitor. Also, the DSCs that use not 
only a non-volatile flash memory contained in the 
memory storing the image but also a removable memory 
card have increased. 
[0006] 
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At first, the DSC is positioned as an input 
apparatus for capturing image data into the personal 
computer, but gradually leaves the personal computer 
and has a concept of the independent digital camera. 
When the input image is subjected to sophisticated 
processing and finished as a piece, the image may be 
captured into the personal computer, processed and 
printed, but there is a demand that the daily prints as 
the ordinary camera are simply produced by directly 
connecting to the printer. 
[0007] 

[Problems to be Solved by the Invention] 

In the conventional printer, in a form in which 
the image taken by the DSC is inputted using an analog 
video signal, the data transfer is very fast, such that 
one image is transferred in 1/30 seconds in the NTSC 
system, for example . However, since the interface is 
analog, and the band of color signal is narrow, there 
is a problem that the high quality of image can not be 
printed by making the most of the intrinsic ability of 
the DSC. 
[0008] 

Also, the DSC using a digital interface is usually 
limited to the serial interface such as RS232C, because 
it is difficult that the parallel interface having a 
number of lines is attached physically to the small DSC, 
whereby there is a problem that it takes a very long 
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time to make the transmission, such that it takes about 
a few tens of seconds to transfer one image, for 
example . 
[0009] 

Further, in the conventional usage like the 
silver-halide film camera, that is, in which after the 
images for one roll of film (24 frames or 36 frames) 
are photographed, it is brought to a laboratory shop to 
make the simultaneous print for all cuts. In the 
similar usage for the DSC, since the frame memory of 
the ordinary printer has only a capacity of one image, 
a few tens of images stored in the camera memory are 
repeatedly processed such that each image is 
transferred in a few tens of seconds, and printed in a 
few tens of seconds, while the attendant must perform 
the operation, resulting in a problem that the 
convenience is very bad. 
[0010] 

This problem is not solved even if the transfer 
rate is increased in the future, because the operator 
must perform the operation every time of printing one 
image while recording at least a few tens of images. 
[0011] 

Also, since it is required that the DSC functions 
for the data transfer during the printing, there are 
problems that the battery of the DSC is consumed 
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wastefully, and that the DSC can not be used as the 
camera for taking the picture during the printing. 
[0012] 

Also, it is required that the DSC and the printer 
communicate until the end of printing, there are 
problems that the new photographing can not be made 
using the DSC until the end of printing and that the 
battery of the DSC is consumed for other than 
photographing because the DSC must be operated for a 
long time. 
[0013] 

Further, there is no standard format for the 
direct-coupled interface between the DSC and the 
printer in the digital form. For example, the 
interface is tailored to the specific DSC, or limited 
to the product of its own company, resulting in a 
problem that the universality is poor. Even if the 
interface can be unified in the industry, the number of 
pixels outputted from the DSC increases year after year, 
making it difficult to define the number of pixels, 
'whereby there is a problem that the printer can not be 
still used universally for many DSC users. 
[0014] 

If the data is passed to the printer using the PC 
card, as proposed by this invention, most of the above 
problems are solved, but the following new problem 
arises . 
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[0015] 

The user does not necessarily want to print all 
the images equivalent to one roll of film recorded in 
the PC card, but may selectively print some of the 
images in most cases. Especially as the PC card has a 
large capacity, the usage of adding the images without 
deleting the previously taken images is more 
significant. In this case, the conventional printer 
has a problem that there is no method for selecting the 
images to be printed. 
[0016] 

Also, the DSC of each company, which has the 
different number of pixels for the taken image data, 
has a problem that it is not always consistent with the 
print number of pixels for the printer. 
[0017] 

Also, the DSC of each company is varied in the way 
of giving the file name of taken image file or the 
title of sub-directory storing the file, whereby there 
is a problem that the printer can not be universally 
used for the DSC of each company. 
[0018] 

[Means for Solving the Problems] 

This invention has been achieved to solve the 
above-mentioned problems, and a printer apparatus 
comprising a connector for connecting a memory card 
storing an image, card control means for controls the 
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memory card via the connector, file control means for 
reading the file within the memory card, image 
conversion means for converting the file read by the 
file control means into a simple format of image data, 
image processing means for making the image processing 
for the converted image data to convert into a 
printable data format, print control means for 
inputting the data subjected to image processing and 
generating a head control signal, and print management 
means for deciding one or more images to be printed and 
the order in accordance with a predetermined procedure 
and issuing an instruction to at least the file control 
means . 
[0019] 

Also, the memory card has a print management file 
in a predetermined region. The print management means 
reads the print management file stored in the 
predetermined region of the memory card using the file 
control means, and if the print management file exists, 
decides the name of file to be printed in accordance 
with the contents set in the print management file. 
With a frame memory having a function of displaying the 
image on the monitor, and file retrieval means for 
retrieving the file in a predetermined format which is 
stored in the memory card, the print management means 
retrieves the files in the predetermined format within 
the memory card in a predetermined order from a 
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predetermined region of the frame memory using the file 
retrieval means, reads the retrieved file using the 
file control means, converts into the image data using 
the image conversion means, stores it in the frame 
memory for display on the monitor, and prints the image 
using the image processing means and the print control 
means, only if the user selects the displayed image. 
[0020] 

Further, the image conversion means comprises 
means for analyzing a header part of the image file 
read from the memory card and extracting at least the 
vertical and horizontal numbers of pixels and a 
predetermined parameter required to expand a compressed 
image, means for expanding the compressed image data to 
a bitmapped image using the parameter, and scaling 
means for scaling up or down the expanded bitmapped 
image to a size suitable for storage in the frame 
memory . 
[0021] 

With the above configuration, the image taken by 
the DSC having a function of recording the image in the 
memory card can be extracted from the DSC, likening the 
memory card to the film, to insert it into the 
connector installed in the card slot of the printer. 
The image written in the predetermined file format 
within the memory card is firstly accessed by the card 
control means driving each signal line of the memory 
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card in a predetermined sequence, and read as the file 
by the card control means. Further, the file format is 
decoded by the image conversion means to read the image. 
The read image is converted into a printable data 
format by the image processing means, converted into a 
head drive signal by the head control means, and 
recorded by the head to produce the desired image. 
[0022] 

Also, the print management means selects the file 
to be printed in accordance with one or more images and 
the order designated by the user using a user interface 
function provided for the printer, or one or more 
images and the order designated by the print management 
file prestored in a predetermined region of the same 
card by the DSC, and performs the printing operation. 
[0023] 

Accordingly, if the picture is taken and the 
memory card is passed to the printer, the DSC can 
perform the next photographing, whereby the battery of 
the DSC is not consumed for the printing. 
[0024] 

Also, if two or more prints are designated, the 
printing can be automatically made without operation of 
the operator until the end of printing. Also, a 
printing system for various kinds of DSC of each 
company can be easily constructed, using the memory 
card of the standard format. 
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[0025] 

[Embodiments of the Invention] 

The present invention of claim 1 provides a 
printer apparatus comprising a connector for connecting 
a memory card storing an image file, card control means 
for controls the memory card via the connector, file 
control means for reading the image file, image 
conversion means for converting the image file read by 
the file control means into a predetermined format of 
image data, image processing means for making the image 
processing for the converted image data to convert into 
a printable data format, and print management means for 
deciding one or more images to be printed in accordance 
with a predetermined procedure and issuing an 
instruction to at least the file control means, wherein 
the image conversion means comprises means for 
analyzing a header part of the image file read from the 
memory card and extracting at least the vertical and 
horizontal numbers of pixels and a predetermined 
parameter required to expand a compressed image, means 
for expanding the compressed image data to a bitmapped 
image using the parameter, and scaling means for 
scaling up or down the expanded bitmapped image to a 
size suitable for storage in a frame memory, in which 
when the image is scaled down by the scaling means, the 
smaller one of the reduction ratios in the X direction 
and Y direction is employed as the reduction ratio. 
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[0026] 

The embodiments of the present invention will be 
described below with reference to the drawings. 
[0027] 

Figure 1 is a schematic view of a printer 
apparatus according to one embodiment of the invention. 
[0028] 

Reference numeral 200 denotes a digital still 
camera (hereinafter referred to as a DSC) , reference 
numeral 201 denotes a removable memory card for storing 
the image information taken by the DSC, reference 
numeral 100 denotes a printer for printing the 
photograph, reference numeral 202 denotes a monitor 
connected to the printer, and reference numeral 203 
denotes an image (photograph) printed by the printer 
202. 
[0029] 

In this system, the DSC 200 corresponds to a 
camera in the ordinary photographing system, and the 
memory card 201 corresponds to the film. If taking of 
a few tens of images into the memory card 201 is ended, 
the user removes the memory card 201 (film) from the 
DSC 200, and loads it into the printer 100. The 
printer 100 has a function of displaying the image on 
the monitor 202. With a function of displaying the 
image stored in the memory card 201 (hereinafter 
referred to as a browsing function) , one or more images 
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to be printed is selected using a direction function 
like a cursor key provided for the printer 100 
(equivalent to marking the frame of the film brought to 
the laboratory shop) . 
[0030] 

If the selection is ended and a print start is 
directed, the printer 100 prints the selected images 
consecutively. In this manner, this system 
configuration is user-friendly corresponding to the 
roles of the conventional camera and laboratory shop. 
[0031] 

The printer apparatus of this embodiment uses a PC 
card conforming to the PCMCIA2 . 1/ JEIDA4 . 2 standardized 
as the memory card, and a file system within the card 
is convertible with the MS-DOS. Also, an image file 
format is a JPEG format that is substantially standard 
for most DSCs, because the compression ratio is high, 
the file volume is reduced, and the image file is 
normally readable by most personal computers. 
[0032] 

Also, the printer employs an engine of dye- 
sublimation thermal transfer method, and the recording 
image size is A6. In the DSC of each company employing 
the memory card, a full-size PC card (ATA card) , CF 
(compact flash (registered trademark) ) card that is a 
small card of post-stamp size, or SM (smart media) card 
is available. The CF card or the SM card, if mounted 
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on an adapter card for converting into PC card size, is 
allowed to be accessed substantially as the PC card. 
Accordingly, as the printer for the DSC, it is most 
universal to prepare a PC card slot. 
[0033] 

Figure 2 is an internal circuit block diagram of 
the printer 100. Each component is constituted by 
hardware or firmware, or both. 
[0034] 

Reference numeral 101 denotes a connector making 
up a slot for loading the memory card 201, reference 
numeral 102 denotes card control means for controlling 
an internal controller of the memory card 201 connected 
with the connector 101, reference numeral 103 denotes 
file control means for accessing the file stored in the 
memory card 201 using the card control means 103, 
reference numeral 104 denotes file retrieval means for 
retrieving all the image files in a predetermined 
format stored in the memory card 201 using the file 
control means 103, reference numeral 105 denotes image 
conversion means for expanding the compressed image, 
reference numeral 106 denotes print management means 
for controlling the overall printing operation of the 
printer 100, reference numeral 107 denotes a frame 
memory for writing the image data expanded by the image 
conversion means, reference numeral 108 denotes image 
processing means for converting the image data into a 
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printable data format, reference numeral 110 denotes a 
head, reference numeral 109 denotes head control means 
for driving the head 110 based on the data processed by 
the image processing means 108, reference numeral 111 
denotes video processing means for reading the image 
stored in the frame memory 107 and writing the video 
signal subjected to the video signal conversion and the 
input video signal into the frame memory 107, reference 
numeral 112 denotes a monitor connector terminal for 
sending the video signal from the video processing 
means 111 to the monitor, and reference numeral 113 
denotes a video input terminal for inputting an analog 
video signal from the outside. 
[0035] 

Figure 3 is an internal circuit block diagram of 
the image conversion means 105. Reference numeral 121 
denotes image information analysis means for analyzing 
a header part of the file and extracting the necessary 
information, reference numeral 122 denotes image 
expansion means for expanding the compressed image of 
the file using the information analyzed by the image 
information analysis means 121, reference numeral 123 
denotes scale up/down means for scaling up or down the 
expanded image to an optimal size for storage in the 
frame memory 107 using pixel number information of 
photographed image extracted by the image information 
analysis means 121. 
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[0036] 

Next, the operation will be described below. 
[0037] 

The card control means 102 is connected through 
the connector 101 for PC card to a controlled contained 
in the PC card 201. Since the PC card employs an 
interface protocol conforming to the hard disk in the 
standard IDE (ATA) specification for the personal 
computer, the card control means 102 controls each line 
in accordance with a driving and reading procedure 
conforming to the IDE interface. 
[0038] 

Since the PC card employs a file format conforming 
to the MS-DOS, the file control means, conforming to 
the MS-DOS, treats the tracks and sectors in units of 
cluster (a group of plural sectors), manages each 
cluster in a table called an FAT (File Allocation 
Table) , and reads or writes any file from a file 
structure having a hierarchical directory using any 
pathname (directory name + file name) . 
[0039] 

Figure 4 shows one example of a file system having 
a hierarchical directory structure. In a route 
directory, a sub-directory as indicated by Dirx in 
Figure 4 is created, whereby the hierarchical directory 
structure can be freely created. 
[0040] 
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Since this directory structure is usually created 
by the DSC, the directory structure is fixed if the 
type of DSC is limited, whereby the data can be read by 
deciding the directory name or file name. However, 
since the PC card is physically convertible and the 
file system is standardized in this embodiment, the 
invention provides an access method which is not 
dependent on the location and file name of the image 
file and can flexibly deal with the inconvertible 
directory structure that may be arbitrarily created by 
each DSC to make the memory card created by various 
types of the DSC of each company convertible. 
[0041] 

One example of this access method is the method 
for allowing the user to explicitly designate the 
directory name and the file name, like a procedure for 
reading the PC card on the personal computer. The file 
is read in accordance with a procedure in which using a 
user interface for the personal computer, the user 
designates a certain directory to display the file 
names in the directory, designates the subdirectory if 
there is any sub-directory, and finally designates the 
desired file name. 
[0042] 

However, this method is not the best solution for 
the printer. For the printer intended to simply select 
the photographed image, to universally cope with the 
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DSC of each company, it is required that the data is 
accessible without making aware of the file structure 
different for the DSC of each company and without 
needing to see the file name or directory name, that is, 
the data can be read without regard to where the image 
file exists in whatever directory structure. 
[0043] 

The file retrieval means 104 of this embodiment is 
a component for this purpose. Figure 5 shows a 
procedure in which the file retrieval means 104 
retrieves a desired image file (file extension ".jpg") 
from the directory structure as illustrated in Figure 4. 
[0044] 

The retrieval is firstly started from the route 
directory to find the files from image01.jpg to 
image0m.jpg. Subsequently, the subdirectory dirO is 
found and the retrieval object is passed to dirO. In 
dirO, the files from imagell.jpg to imageln.jpn are 
found. Since the subdirectory dirl is found, the 
retrieval object is passed to that sub-directory. The 
one series of operation is repeated. Further, after 
the files from image21.jpg to image2p.jpg are found, 
the retrieval is fed back to the parent directory step 
by step. The files from image51.jpg to image5q.jpg are 
found and the procedure is ended. 
[0045] 
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Such file retrieval procedure is generally called 
a tree search, and can be implemented using a recursive 
algorithm. In this embodiment, the file with 
extension . jpg or other than the extension 
corresponding to the readable image format is ignored 
in the one series of retrieval, applying this tree 
retrieval, whereby the desired image file can be only 
retrieved. Also, since the sequence of files to be 
retrieved is not changed unless the procedure for tree 
retrieval is changed, the printer can construct a user 
interface equivalent to the interface where the files 
are sequentially arranged. 
[0046] 

Accordingly, the sequence of browsing in the 
printer is the predetermined sequence of the image 
files found by this retrieval. Also, in making the 
random access, the serial number may be appended in the 
sequence in which the files are found for management. 
[0047] 

Also, management means for retrieving all the 
files at first and storing all the pathnames of plural 
retrieved files of intent is simple and effective. 
However, in this embodiment, to reduce the memory 
capacity, the pathname is not saved, but re-retrieval 
is made from the route directory, as needed. For 
example, when the fifth file tries to be read, the tree 
is retrieved from the route directory while the image 
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files are counted, whereby the pathname of the file 
that is matched at the fifth time is obtained. 
[0048] 

The file control means 103 reads the image file 
found in this manner using the card control means 102, 
and sends it to the image conversion means 105. (The 
image file format is JPEG in this embodiment.) 

In the image conversion means 105 of Figure 3, the 
image information analysis means 121 analyzes the 
header part of a given file, and retrieves the 
expansion parameters (XY pixel numbers, quantization 
table, Huffman table, etc.) required for JPEG 
demodulation and other information required for the 
printer, and the image demodulation means 122 
demodulates the JPEG data stored in the file using the 
parameters extracted by the image information analysis 
means 121. The scale up/down means 123 scales up or 
down the image to the pixel numbers that can be 
optimally stored, if the XY pixel numbers of the 
original extracted by the image information analysis 
means 121 are not matched with the pixel numbers of the 
frame memory 107. 
[0049] 

Also, if the aspect ratio of pixels in the JPEG 
image is not matched with the aspect ratio of pixels in 
the frame memory, the scale up/down ratio in the X or Y 
direction may be changed. For example, the print range 
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of this printer is 640 pixels x 480 pixels, and the 
aspect ratio is 4:3. When the pixels (768 pixels x 512 
pixels, the aspect ratio is 3:2) equivalent to BASE of 
PfotoCD are inputted, the larger value of 768/640=1.2 
and 512/480=1.067 is adopted as the reduction ratio. 
In this case, the image is scaled down to 640 pixels x 
426 pixels, and can be contained within the print range 
without cutting the edge of the image. Also, the 
smaller value of the vertical and horizontal reduction 
ratios is adopted to cut the image to 640 pixels in the 
horizontal direction, whereby the image can be reduced 
to 640 pixels x 480 pixels. 
[0050] 

With the operation as described above, the 
selected image through the user interface is read into 
the frame memory. 
[0051] 

Herein, the print management means 106 manages the 
overall printer 100, corresponding to the user 
interface as previously described. For example, every 
time the image retrieved by the file retrieval means 
104 is displayed as described above, the user is 
prompted for whether or not the printing is performed, 
and if the user selects the printing, the printing is 
performed through the operation as will be described 
later, and the next image is displayed. 
[0052] 
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If the user selects the skip, a process for 
skipping printing the image but displaying the next 
image is performed. 



Next, the operation where the print management 
means 106 directs the printing will be described below. 
Upon an instruction of the print management means 106, 
the frame memory 107 sends the image data to the image 
processing means 108. The image processing means 108 
creates the drive pulse width data of the head passed 
to the print control means 109 from the image data (in 
Y, Cb and Cr format as defined by CCIR601 that is the 
standard of the JPEG) stored in the frame memory. The 
processing contents of the image processing means 108 
are shown in the following. 

• Conversion from Y, Cb and Cr to R, G and B 
R=Y+1.4Cr (la) 
G=Y-0.344Cb-0.714Cr (lb) 
B=Y+1.77Cb (lc) 

• Inverse gamma correction from R, G and B to linear r, 
g and b with video gamma (usually 0.45) removed 
r=R**2.2 (2a) 



• Conversion from r, g and b to three primary color 
density signals Dr, Dg and Db 



[0053] 



g=G**2 .2 



(2b) 



b=B**2 .2 



(2c) 



Dr=log (1/R) 



(3a) 



♦ • 
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Dg=log(l/G) (3b) 
Db=log(l/B) (3c) 

• Conversion from Dr, Dg and Db to ink concentration 
signals C, M and Y through the masking process (3x3 
matrix operation) for color correction 
(C,M,Y)t=[A] (Dr,Dg,Db)t (4) 

( [A] denotes the 3x3 masking matrix, and t denotes the 
transpose ) 

• Conversion from ink concentration signals to drive 
pulse width data Pwc, Pwm and Pwy required for 
obtaining the concentration 

Pwc=f (C) (5a) 
Pwm=f(M) (5b) 
Pwy=f ( Y) (5c) 
(f is a look-up table) 

The head control means 109 creates a drive signal 
for making the pulse width modulation of the thermal 
head 110, based on the drive pulse width data Pwc, Pwm 
and Pwy obtained through the above image processing, 
and the fill color image selected by the user is 
printed by transferring the desired ink from the dye- 
sublimation type ink film onto the received image paper 
using the head 110. 
[0054] 

A second embodiment of the invention will be 
described below. The internal constitution of the 
printer 100 is the same as shown in Figure 2, and print 
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management means 106 that is different in the operation 

will be described below. 

[0055] 

The print management means 10 6 has two print modes 
as follows. A first mode is that plural files on the 
directory tree of Figure 4 are retrieved successively , 
using the file retrieval means 104, and the image is 
read from each file, using the file control means 103 
and the image conversion means 105. However, in this 
embodiment, the image conversion means 105 reduces the 
images to the thumbnail images having smaller image 
size upon an instruction of the print management means 
106, whereby plural thumbnail images in the frame 
memory 107 are displayed on the monitor 202, as shown 
in Figure 7 . 
[0056] 

The user designates a plurality of thumbnail 
images to be printed on the screen with a cursor key as 
the selection cursor like the thick frame, and the 
print management means 109 stores the number or 
pathname or image number. 
[0057] 

The print management means 106 reads the plurality 
of designated images again one by one, using the file 
control means 103, expands the images into the full 
size of the frame memory 107 using the image conversion 
means 105, and prints the images using the image 
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processing means 108 and the head control means 109. 
This one series of processings is repeated for a 
plurality of selected files to perform the continuous 
printing for all the images selected by the user while 
seeing the thumbnail images. 
[0058] 

In selecting the plurality of files, the number of 
copies can be set for each selected image, whereby the 
copying can be automatically made through the exactly 
same process as requesting for additional copy at the 
laboratory shop . 
[0059] 

In a second mode, if the print management means 
106 confirms that the print management file 
(PhotoLst.txt in the route directory of Figure 3 in 
this embodiment) prestored in the specific region of 
the PC card exists, the process from the selection of 
file to the printing is automatically performed, based 
on the control information described in this file. 
[0060] 

Figure 6 is one example of the contents of 
PhotoLst.txt. PhotoLst.txt is a text file, in which an 
identifier indicating the print management file is 
described in the first line. Subsequently, a full 
pathname of the file name for the image to be printed 
and the number of prints are described in one line, as 
shown in Figure 6. To designate plural kinds of images, 
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plural lines are used. Also, when the number of 
printing the image is one, the description of the 
number of prints may be omitted. 
[0061] 

In this example, imagel2.jpg for two, image2q.jpg 
for one, and image53.jpg for three are printed in this 
order . 
[0062] 

If the print management means 106 confirms that 
this file exists, PhotoLst.txt is opened, using the 
file control means 103, to store the description 
contents in each line. In accordance with this 
description contents, plural prints are produced 
consecutively in accordance with the description 
contents of PhotoLst.txt in the exactly same operation 
as selecting plural images based on the thumbnail 
images, as previously described. 
[0063] 

The registration of the image to be printed and 
the number of prints in PhotoLst.txt is performed by 
the DSC 200. When the image taken by the DSC 200 is 
printed, the recorded image is firstly displayed on the 
liquid crystal display mounted on the DSC 200, and the 
image to be printed is selected and registered through 
the user interface provided for the DSC 200. The DSC 
200 creates a file of PhotoLst.txt to write one line of 
information, if the registration is firstly performed. 
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Subsequently, every time another image is registered, 
one line is added, whereby PhotoLst.txt is created. 
[0064] 

A feature of the second mode in this embodiment is 
that all the processings are automatically performed as 
a batch process only by inserting the card without need 
for the printer 100 browsing the image using the 
monitor 202. Therefore, the printer 100 can print the 
designated image freely even in a situation where it is 
difficult to connect the monitor 202, for example, when 
the printer is carried outdoors. 
[0065] 

In this embodiment, because the two modes are 
provided as previously described, the printer has both 
the ease of use that the user can decide the images to 
be printed while seeing the plurality of thumbnail 
images displayed on the large screen, for example, in 
the home uses where the printer is connectable to the 
monitor, and the convenience that the image to be 
printed can be designated using the liquid crystal 
display for the DSC even in the environment where the 
printer is carried outside and can not be monitored. 
Also, in both the modes, plural images can be 
designated collectively, whereby the user does not need 
to perform the operation during the printing, and the 
printing is automatically made. 
[0066] 
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The operation of a third embodiment of the 
invention will be described below. 
[0067] 

A printer apparatus of this embodiment has a 
digital interface with the memory card 201 and an 
analog interface with the conventional video printer. 
[0068] 

Figure 8 is an internal block diagram of a printer 
100 according to this embodiment. The configuration 
and operation is the same as shown in Figure 2, except 
that a video input terminal 113 is provided, and video 
processing means 111 performs an operation of 
converting a video signal into the storable format of 
the frame memory 107, and an operation of writing the 
image from the frame memory 107 via the image 
conversion means 105, the file control means 103, the 
card control means 102 and the connector 101 into the 
memory card 201. 
[0069] 

The frame memory 107 in the circuit configuration 
of the printer 100 of Figure 8 performs two operations. 
[0070] 

A first function involves acting as a buffer 
memory for printing the image read from the memory card 
201, previewing the full-size image or thumbnail images 
as an element of user interface, and helping the user 
to select the image to be printed correctly. This 
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function is implemented using a video output function 

of the video processing means 111. 

[0071] 

A second function is implemented using a video 
input function of the video processing means 111, and 
specifically, a function of capturing a video signal of 
NTSC connected to the video input terminal 113. This 
function is intrinsically a basic function provided for 
the analog video printer, and its detailed description 
is omitted. 
[0072] 

An analog video signal inputted from the video 
input terminal 113 is subjected to Y/C separation, 
decoded into RGB or Y/CbCr, converted from analog to 
digital form, and stored in the frame memory 107 by the 
video processing means 111. The stored image can be 
printed through the same operation as described in the 
first embodiment. 
[0073] 

Additionally, in this embodiment, the image 
captured in the frame memory 107 is converted into a 
predetermined file format by the image conversion means 
105, and stored as a file in the memory card 201 by the 
file control means 103. Since the image stored in the 
memory card 201 can be read again into the frame memory 
107 through the same procedure as for the image stored 
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by the DSC 200, a function of saving the captured 

analog video signal is implemented. 

[0074] 

The functions of this embodiment can provide the 
user with the environment for making the analog video 
camera usable as a raw material of photograph at the 
same degree of freedom as the DSC 200. That is, since 
the once captured image is lost at the point in time 
when the next image is captured in the conventional 
video printer, it is possible to solve the 
inconvenience that "the simultaneous print can be made 
but the additional copy can not be made", as expressed 
in terms of the photograph. 
[0075] 

Further, a plurality of images are captured and 
saved in the memory card collectively, and later 
printed collectively, using the functions as described 
in the first embodiment and the second embodiment, 
whereby there is no need that the user witnesses the 
operation of printing each image. 
[0076] 

Thus, with this embodiment, there is a significant 
effect that the conventional video printer functions 
can be implemented only by adding a small function to 
the printer with the memory card input, but all the 
functions implemented by the printing from the DSC 
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using the memory card 201 can be provided for the 

analog video input. 

[0077] 

Accordingly, the printer of this embodiment can 
widely cope with the DSC of every company supporting 
the memory card, but also can print from the DSC 
without the analog video movie (including the digital 
video movie) or the memory card. 
[0078] 

Though in this embodiment, the file with 
extension . jpg is retrieved, the invention is not 
specifically limited to the kind of extension, but the 
file format may be determined based on the internal 
header information after opening each file. 
[0079] 

Also, though in this embodiment, the PC card is 
employed as the memory card and the image file is a 
JPEG, the memory card of this invention may be used in 
a floppy (registered trademark) disk, a hard disk, or 
an optical disk such as MO in the exactly same manner, 
because the requirements of the memory card are that it 
is removable and can store the file in non-volatile 
manner, and the file format may be usable as in this 
embodiment, because most of the image files have the 
header information and image information. 
[0080] 
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Also, in the third embodiment, the format of file 
written into the memory card 201 does not necessarily 
accord with the JPEG used as the standard by the DSC, 
but may be simpler. 
[0081] 

Also, though the thumbnail image is implemented 
using a reduction function of the image conversion 
means 105, a method for directly obtaining the reduced 
image of 1/8 size by demodulating only the DC component 
in the JPEG, for example, in expanding the compressed 
image of the image conversion means 105 may be 
reasonable . 
[0082] 

[Advantages of the Invention] 

As described above, the printer apparatus of the 
invention in combination with the DSC constitutes a 
user-friendly home print system that plays a role 
equivalent to the conventional role of the camera and 
laboratory shop. Hence, there is the effect of 
providing a digital interface at high image quality 
with the similar system using the video printer, and a 
problem that it takes a very long time to transfer one 
image is solved, unlike the printer directly coupled 
digitally with the DSC using the other digital 
interface. Also, there is the anomalous effect that it 
is possible to produce plural prints without help of 
the user after the images to be printed are designated 
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collectively while browsing and confirming the images 

on the printer side. 

[0083] 

Further, since the file format of each DSC almost 
converges on the JPEG, there is the effect that the 
universality is very high, unlike the other digital 
interfaces that can function only in combination with 
the specific DSC. Also, there is the effect that the 
user can decide the images to be printed successively 
without concern for various directory structures or 
file names for each company, in printing the image from 
the memory card recorded by the DSC of each company. 
Further, the printer has a function of displaying the 
images one after another as the main utilization though 
the images are displayed in the browser (player) , and 
printing the favorite image, a function of thumbnail 
displaying the images taken by the DSC, designating 
collectively plural images or the number of copies from 
them, and printing collectively plural images in 
accordance with the designation, and a function of 
monitoring the taken images on the DSC taking the 
images, designating the images to be printed at that 
time, and automatically printing one or more designated 
images even in a state where the monitor is not 
connected to the printer, whereby there is the effect 
that is not conventionally provided. Even in the case 
of the video printer for printing from an analog video 
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signal, the equivalent functions to those for the 

images from the DSC such as additional copy and 

collective printing can be implemented. Further, the 

universality for the wide variety of input apparatuses 

can be implemented. 

[Brief Description of the Drawings] 

[Figure 1] 

Figure 1 is an explanatory view of a system 
configuration using a printer apparatus according to 
the present invention; 
[Figure 2] 

Figure 2 is a block diagram of the printer 
apparatus according to one embodiment of the invention; 
[Figure 3] 

Figure 3 is a block diagram of image conversion 
means ; 
[Figure 4] 

Figure 4 is an explanatory view of the directory 
structure for a memory card; 
[Figure 5] 

Figure 5 is an explanatory view of a directory 
retrieval procedure ; 
[Figure 6] 

Figure 6 is an explanatory view showing the 
contents of a print management file; 
[Figure 7] 
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Figure 7 is an explanatory view of a monitor 
display of thumbnail images; and 
[Figure 8] 

Figure 8 is a block diagram of a printer apparatus 
according to another embodiment of the invention. 
[Description of Symbols] 

100 printer 

200 digital still camera (DSC) 

201 memory card 

202 monitor 

203 print sample 

101 connector 

102 card control means 

103 file control mans 

104 file retrieval means 

105 image conversion means 

106 print management means 

107 frame memory 

108 image processing means 

109 head control means 

110 head 

111 video processing means 

112 monitor connection terminal 

121 image information analysis means 

122 image demodulation means 

123 scale up/down means 
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[Figure 2] 

102 Card control means 

103 File control means 

104 File retrieval means 

105 Image conversion means 

106 Print management means 

107 Frame memory 

108 Image processing means 

109 Head control means 

110 Head 

111 Video processing means 

112 Monitor connection terminal 

[Figure 3] 

105 Image conversion means 

121 Image information analysis means 

122 Image demodulation means 

123 Scale up/down means 
#1 Number of pixels 

#2 Expansion parameter 

[Figure 4] 

#1 Route directory 
[Figure 5] 

#1 Route directory 
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[Figure 6] 

#1 Contents of PhotoLst.txt 

#2 Identifier 

[Figure 8] 

102 Card control means 

103 File control means 

104 File retrieval means 

105 Image conversion means 

106 Print management means 

107 Frame memory 

108 Image processing means 

109 Head control means 

110 Head 

111 Video processing means 

112 Monitor connection terminal 

113 Video input terminal 
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